The current study attempts to examine the importance of the Flexible Price Monetary (FPM) Model in explaining the INR/USD exchange rate movement with macro variables such as relative money stock, relative rates of interest and relative output for the period from April 1995 till December 2016. Prior to estimating the empirical model, an array of non-stationarity tests was employed to identify the time series characteristics of the data. Since all the data series were confirmed to be integrated of order one, the multivariate cointegration methodology was used to verify long-run validity of the model. The empirical results garner support for the FPM model in determining INR/USD exchange rate in the long run. The test on direction of causality confirmed existence of causality from FPM variables to exchange rate. The empirical model was estimated in the Vector Auto regression (VAR) framework and variance decomposition analysis was used to examine fluctuation in INR/USD exchange rate caused by the shocks in FPM model variables. It was found that, the monetary model variables explain the exchange rate patterns over a longer period of time but was found not very effective in the short run and hence cannot be considered as a useful framework in explaining the variations in INR/USD exchange rate.
Introduction
Over the last few decades, the complex behavior of foreign exchange rates and its determination has garnered significant interest both among policy makers and in academia. This trend may be attributed to the growing importance of international trade and the increasing integration of countries with rest of the world. A well-established fact is that fluctuation in exchange rate has serious repercussions on a country's economic activity and trade, impacting the decisions of various stakeholders such as governments, financial institutions and traders alike. Subsequently, considerable research has evolved offering various theoretical models to explain exchange rate behavior and their complex dynamics with various macroeconomic fundamentals.
Surprisingly, most of the empirical literature in the field of international finance is highly biased towards the study of exchange rate behavior of major currencies of advanced economies such as USD, Yen and pound sterling while very little attention has been paid to currencies of emerging economies. Against this backdrop the present article attempts to bridge this gap by investigating the importance of the FPM model in determining the INR/USD exchange rate over a longer time frame. It is pertinent to note here that despite subjecting the monetary approach to empirical investigation to justify its validity across countries; it has been found that there exist great inconsistencies in the findings of such studies across different economies, time horizons and usage of different methodologies thereby making each study distinct by nature.
In the Indian context, the country's foreign exchange rate market is worthy of study as it has transformed itself enormously by bringing about structural changes and overhauling its financial systems post the balance of payments crisis of the early 1990s. The economy has undergone rapid liberalization and has witnessed economic reforms. Reducing exchange rate volatility has become one of the important objectives of the country's central bank especially in the wake rapid globalisation and its passage towards fuller capital account convertibility.
The uniqueness of India's exchange rate regime lies in the fact that it has followed a managed floating exchange rate regime which is market driven accompanied by the timely intervention of the Reserve Bank of India (RBI) to bring about orderliness in the forex market. With US figuring in the list of India's prominent trading partners, the current study considers the INR-US dollar exchange rate for our analysis.
In the current study, we aim to examine the dynamic behavior of INR/USD exchange rate mechanism and determine the casual relationship between determinants like money stock, output and interest rate differentials and exchange rate. Secondly, the study aims to empirically verify the predictive ability of the FPM model both in the short and long run under the VAR framework which hypothesizes the presence of a stochastic relationship between the nominal exchange rates and its determinants. The study limits itself to the study of linear models alone and does not include non-linear models. 
Literature Review
Since the early 1970s and 80s many studies have strongly supported the validity [5] , and Dornbusch [6] . Alao et al. [7] 
Specification of the Monetary Model
The FPM model given by Frenkel [2] 
where e t is the log exchange rate at time t. Variables m t , i t and y t are the log of money supply, nominal interest rates and log of output in domestic economy respectively at time t. The foreign variables are represented by "*" and ε t is the error term. The model suggests that the exchange rate is the relative value of difference in stock of money, interest rates and output in the domestic and the foreign economy. If domestic money supply is more than the foreign counterpart, price level increases leading to depreciation of currency. The differential output has negative impact on exchange rate and differential rate of interest has positive impact on exchange rate (as elasticities are identical for domestic and foreign money).
Sample Period and Data Sources
The study involves data collected from secondary sources witnessed the start of the market-based exchange rate regime and the adoption of current account convertibility respectively. It is due to these transformational 
Econometric Approach
Similar to other studies focusing on exchange rate determination, the current study too adopts the Johansen and Juselius [18] 
Unit Root Test
The data under consideration is time series and may be non-stationary violating the assumption of stationarity in classical linear regression model. Hence the conventional practice in time series econometrics is to check if the series exhibits non-stationarity pattern by administering an array of unit root tests. The existence of non-stationarity can cause model misspecification and hence spurious regression. Non-stationarity is tested by performing conventional tests such as the Phillips and Perron (PP) test [19] and Augmented Dickey Fuller (ADF) test [20] . 
If the null hypothesis is rejected, it indicates the series to be stationary. Phillips and Perron test [19] is another popular non-stationarity test that considers weak dependence and heterogeneity in εt to cope with autocorrelation.
Cointegration
Cointegration procedure enables investigation of the long run validity of FPM model. The non-stationary series can be cointegrated if the linear combination of these series exhibit stationary pattern. Multivariate cointegration existence is tested using Johansen and Juselius [18] test. The cointegration test in a VAR framework is given below:
where Y t is a vector of non-stationary variables. The matrix Ф has reduced rank equal to r and can be decomposed to Ф = αβ. The error term is assumed to follow the normal distribution. The cointegrating rank (r) can be tested with the maximum eigen value and the trace statistic.
Granger Causality Test
The direction of causality can be tested using Granger Causality test [21] . This test helps in finding causal relationships among the variables. The direction of causality using Granger causality test [21] for two independent variables X and Y can be expressed in VAR framework as: 
where, X and Y are variables, "t" is the time and "ε" is the error term. The Equation (8) examines causality from X to Y, that is, the null hypothesis is defined as X does not Granger-cause Y. If the null hypothesis is rejected, it indicates that X is Granger caused by Y and hence X can be useful in predicting Y.
Vector Auto Regression (VAR)
If the direction of causality exists, the model can be estimated using VAR. After estimating the model in the sample period, variance decomposition is calculated to examine the dynamic behavior among the variables. The following section details the results of the above mentioned tests.
Empirical Results
This section reports the empirical results of the study starting from the descriptive statistics of the INR/USD over the sample period. The descriptive statistics is reported in 
Unit Root Test
The results of non-stationarity test in levels and first difference are reported in Table 3 . The PP and ADF test reveals that the null hypothesis that existence of unit root at levels could not be rejected. After transforming the variables in first difference, null hypothesis that unit root exist was rejected at 1% level. Hence we infer that the variables are I (1).
Cointegration
Since the variables are [I (1)], that is integrated of order one, Johansen and Juselius test [18] was conducted to identify the stationarity of the linear combination of exchange rate and FPM model variables. The results of cointegration test using trace statistic and maximum eigen value are reported in Table 4 and Table   5 .
The null hypothesis defined as the existence of zero cointegrating vectors that is r = 0 against the alternative that at most one cointegrating vector exists. The 
Granger Causality Test
The Granger causality test outcome is reported in Table 6 . The outcome shows that unidirectional causality exists from output differential, money stock differential and interest rate differential to exchange rate.
When causality in at least one direction exists, the model can be estimated at levels in a VAR framework. The lag length is determined by LR, FPE and AIC criteria. The model was estimated using VAR at levels with three lags and variance decomposition was also calculated (Appendix I). To ensure the robustness of the model and to make sure that the VAR residual are serially uncorrelated, the Lagrange Multiplier (LM) test was administered (Appendix II). Table 7 . Table 7 reports the outcome of the first ordering of the variables (e, m, i, and y). The result shows that in the 1 period ahead forecast, most of the error variance are explained by its own shocks, that is, monetary variables do not contribute to the variation in exchange rate. At the end of the 6 th period FEV of ex- 
Variance Decomposition

Conclusions
There exist numerous studies that have tested variants of monetary model in explaining exchange rate for developed and emerging economies, while the studies pertaining to India are few. The present paper aims to examine the FPM model in determining the INR/USD exchange rate. The study applied VAR framework for the monthly data spanning over April 1995 to December 2016. Cointegration using Johansen and Juselius was administered to test the common stochastic trend among the exchange rate and its determinants. The direction of causality was tested using Granger Causality test. The model was estimated in VAR with lag length of three and forecast error variance was calculated using variance decomposition technique. 
